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(57) Abstract 

Phosphonic ester derivatives represented by general formula (1) and pharmacologically acceptable salts thereof having an activity of 
inhibiting a bond between cell adhesion molecules and thus being useful as immunosuppressants, anti-inflammatory agents, antiallergic 
agents and cancerous metastasis inhibitors. 
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Hfty b > : x* y -;u = 15:1) tCT*SSKi U 

(0.30g) 2: btf#fco 182-183°C (AcOEl- 

iPr 2 0) 

7C*#*rtt (%) : C n H 23 N 2 0,PSHt 





C 


H 


N 




: 58.60 


5.39 


6.51 




: 58.81- 


. 5.48 


6.56 



WO 00/15645 PCT/JP99/04913 



21 

mmm2 -202 
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H 



22 

-(CHaJn^PopR^z 
R 1 





X 


Y 


Z 


n 


R 1 


R 2 


fife£ OC) 


C. H. n 


2 




• — 


-©- 




1 


H 


Et 


138-139 
(AcOEt-iPr 2 0) 


C 22 H 25 N 2 0 4 PS 
59.45, 5.67, 6.30 
59.22, 5.64, 6.30 


3 




NH 


-o- 


-CH 2 - 


0 


H 


Et 


146-148 


C 21 H 26 N 3 0 4 PS 
56.37, 5.86, 9.39 

fi7 cn q a 1 


4 




NH 


-©- 


-CH 2 - 


1 


H 


Et 




C 22 H 28 N 3 0 4 PS 
57.25, 6.12, 9.10 
57.00, 6.13, 9.06 


5 




NH 




-CH 2 - 


2 


H 


Et 




C 2 3H3 0 N 3 O 4 PS 
MS 475 


6 




NH 






0 


H 


Et 


225-227 


C 22 H 26 N 3 0 4 PS 
57.51,5.70, 9.14 
S7 S*} ^ 7R o m 


7 




NH 


-Q- 


^\ 


1 


H 


Et 




C 23 H 28 N 3 0 4 PS 
57.90, 6.0O, 8.81 
57.82, 5.89, 8.69 


8 


Me 


NH 


-o- 


Vs^ 


2 


H 


Et 




C 24 H 30 N 3 O 4 PS 
59.12,6.20,8.62 
58.99, 6.23, 8.71 


9 




NH 


-o- 


-CH 2 - 


0 


H 


Et 


206.5-207.5 


C 21 H 26 N 3 0 4 PS 
56.37, 5.86, 9.39 
56.37, 5.80, 9.55 


10 




NH 


-o- 


-CH r 


0 


H 


Et 


152-154 


C 21 H 26 N 3 0 4 PS 
56.37, 5.86, 9.39 


11 




NH 


-o- 


-CH 2 - 


0 


H 


Et 


170-171 


C 21 H 26 N 3 O s PS 
54.42, 5.65, 9.07 
54.16 5 56 9 11 


12 




NH 


-Q- 


-CH r 


0 


H 


Et 


205.5-207.0 


C ? iH 23 F 3 N 3 0 4 PS 
50.30, 4.62, 8.38 
50 16 4 50 8 41 


13 




NH 




-CH 2 - 


0 


H 


Et 


154-155 
(CH 2 CI 2 -iPr 2 0) 


C 22 H 28 N 3 0 5 PS 
55.34, 5.91, 8.80 
55 27 5 70 R Q7 


14 




CONH 


-o- 


-CH 2 - 


0 


H 


Et 


14R ^-i^n n 


C 2 2Ha 6 N 3 0 5 PS 
55.49, 5.41, 8.80 


15 




CONH 


-o- 




0 


H 


Et 


194-196 


C 23 H 26 N 3 0 5 PS 
56.67. 5.38, 8.62 
56.48, 5.37, 8.82 


16 


O-pL nh ( ch 2) 2 


-Q- 




0 


H 


Et 


144.5-146.0 


C 2 iH 26 N 3 0 4 PS 
56.37, 5.81, 9.39 
56.12, 5.76, 9,27 


17 


G^SL NH(CH 2 ) 2 


-Q- 




■ 1 


H 


Et 


C 


22H2 8 N 3 0 4 PS.1/5H 2 0 
56.81, 6.15, 9.03 



18 O^k NH "^0~ -NHCO(CH 2 ) r 

19 NH "O" * NH CO(CH ; 



H 



l 2 )r 1 H 



Et 
El 



193.5-195.0 



125-127 



56.78,6.12, 8.84 

C 22 H 27 N 4 0«;PS 
53.87, 5.55/11.42 
53.66, 5.49, 11.44 

C 23 H 2g N<0 5 PS 
54.75,5.79, 11.10 
54.81,5.85, 11.11 
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x 


v 

i 


"7 


n 


R 


n2 
R 




JESJMFrtt 

itsffl/seadffl 

C, H. N 


20 




MU 
1 N(l 






1 


H 


Et 


153.0-154.5 
(AcOEt-iPr 2 0) 


C 22 H 26 N 3 0 4 PS 
57.51, 5.70, 9.14 
57.23, 5.64, 9.04 


21 




MM 






2 


H 


Et 


154-156 
(iPr 2 0-iPrOH) 


C 23 H 28 N 3 0 4 PS 
58.34, 5.96, 8.87 
58.19, 5.90, 8.76 


22 




NH 


/=\ 


1 


0 


H 


Et- 


amorphous 


C 21 H 24 N 3 0 4 PS 
56.62, 5.43. 9.43 
















56.83. 5.49, 9.50 


23 




NH 


/=\ 




1 


H 


Et 


161.5-163.5 


CpoHofiN-sO^PS 
57.51,5.70, 9.14 
















57.51,5.56, 9.16 


24 




NH 


/=\ 


-0CH 2 - 


0 


H 


Et 


116-117 


C00H24N3OCPS 
53.45, 5.38, 9.35 
















53.40, 5.33, 9.34 


25 




NH 


/=\ 


-OCH 2 - 


1 


H 


Et 


128.5-130.5 


C2iH 2 6N 3 0 5 PS 

CI C \J O J w 

54.42, 5.65. 9.07 
















54.44, 5.68, 9.04 


26 




NH 


-o- 


-SCH 2 - 


0 


H 


Et 


150.5-151.5 
(AcOEt) 


51.60,5.20, 9.03 
51.59. 5.14, 9.00 


27 




NH 




-SCH 2 - 


1 


H 


Et 


1 69.5-1 70.5 
(AcOEt) 


C 91 H9 R N^O^PSo 
52.60, 5.46, 8.76 
52.54. 5.41,8.78 


28 




NH 




-S0CH 2 - 


0 


H 


Et 


182.5-184.5 


C 20 H ?4 NnO«:PSo 

49.89, 5.02.8.73 


















49.59, 4.88, 8.59 


29 




Ml I 

NH 


_/=\_ 


-oUOH 2 - 


1 


H 


Et 


175-177 


C 21 H 26 N 3 0 5 PS 2 
50.90, 5.29, 8.48 
50.53.5.19, 8.33 


30 




MM 
rvjri 




-oU 2 UH 2 - 


0 


H 


Et 


188.5-190.0 


C 20 H 24 N 3 O 6 PS2 
48.28. 4.86, 8.45 
















48.20,4.71,8.42 


31 




MU 


_/=\ 


-bU 2 UH 2 - 


1 


H 


Et 


150.5-152.0 


C 21 H 26 N 3 0 6 PS 2 
49.31,5.12,8.21 
















49.25, 5.06.8.21 


32 




MM 


_/=\_ 




0 


H 


Et 


199-200 


C 19 H 22 N 3 0 4 PS 
54.41.5.29, 10.02 
















54.59,5.22, 10.04 


33 




NH 


/=\ 




1 


H 


Et 


(AcOEt) 


C 20 H 2 4N 3 O 4 PS 
55.42, 5.58. 9.69 
55.64, 5.56, 9.64 


34 






_/=\_ 


-CH 2 - 


0 


H 


Et 


1 94-1 96 
(AcOEt) 


C 20 H 2 4N 3 O 4 PS 
HRMS 433.1225 
433.1245 


35 




MUI 

Nn 


_/=\_ 


-CH 2 - 


1 


H 


Et 


amorphous 


C 2 iH ?6 N 3 0 4 PS 
HRMS 447.1382 


















447.1367 


36 




NH 




-CH 2 - 


2 


H 


Et 


amorphous 


C 2? H, 8 N 3 0 4 PS 
HRMS 461.1538 


















461.1571 


37 




MM 


_/=\_ 


on 2 on 2 


0 


H 


Et 


163-165 
(AcOEt) 


C 21 H 26 N 3 0 4 PS 
56.36. 5.86, 9.39 
56.44, 5.81, 9.29 


38 




NH 




CH 2 CH 2 


1 


H 


Et 


166-167 


C 22 H 28 N 3 0 4 PS 
57.25, 6.12. 9.10 
















57.37, 6.11, 9.06 


39 




NH 




CH 2 CH 2 


2 


H 


Et 


amorphous 


C 23 H 30 N 3 O 4 PS 
HRMS 475.1695 
475.1726 
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X 


Y 


Z- 


" R 1 R 2 


»£ (t) 














C. H. N 



40 




NH 




41 




NH 


-Q- 


42 




• NH 


Me 


43 




NH 


Me 


44 




NH 


_/=\_ 
Me 


45 




NH 


Me 


46 




NH 




47 




NH 

INN 




48 




NH 


-Q- 

CI 


49 




NH 


-Q- 


50 




NH 


-Q- 

V 

CI 


51 


ox 

^ s ^ 


NH 


CI 


52 




NH 


NHAc 


JO 




KIM 


NHAc 


54 




NH 


OMe 


DO 


nr.? 


Nn 


-€>- 

OMe 


56 




NH 


OMe 


57 


Oc?L 


NH 


-Q- 

OMe 


58 


«W 


NH 


OH 


59 




NH 


OH 



0 H 



0 H 



- # 173-175 
tT (AcOEt-iPr 2 0) 



iPr 



204.5-206.0 
(EtOH) 



-OCH 2 - o H Et amorphous 



-OCH 2 - 1 H 



-OCH r o H 



-OCH 2 - 1 H 



-OCH 2 - o H 



Et amorphous 

Et 119-121 
El amorphous 



Et 



H 



1 H 



Et 



-OCH 2 - 0 H 



Et 



-OCH 2 - 1 h Et 



0 - H 



1 H 



Et 



Et 



-OCH 2 - 0 H 

-OCH 2 - 1 ' H 

- 0 H 

— 1 H 



Et 



Et 



amorphous 



-OCH 2 - -j H Et amorphous 



_ 165-166 
Et (AcOEt-iPr 2 0) 



165-166 
(AcOEt-iPr 2 0) 



-OCH 2 - 0 H Et 169.0-170.5 



-OCH 2 - 1 H Et amorphous 



169-171 



182-183 



160-161 
(AcOEt-iPr 2 0) 

148-149 
(AcOEt-iPr 2 0) 



Et 128.5-129 



153-155 



192-193 
(AcOEt-iPr 2 0) 



Et amorphous 



C21H24N3O4PS 
56.62,5.43, 9.43 
56.58, 5.30. 9.39 

C2 3 H 28 N 3 0 4 PS 
58.34,5.96,8.87 
58.10,5.93, 8.84 

C 21 H 26 N 3 0 5 PS 
HRMS 463.1331 
463.1307 

C 2? H ?8 N 3 0 5 PS 
HRMS 477.1487 
477.1514 

C 2 iH 26 N 3 0 5 PS 
HRMS 463.1331 
463.1310 

C 22 H 28 N 3 0 5 PS 
HRMS 477.1487 
477.1490 

C 20 H 23 FN 3 O 5 PS 
HRMS 467.1018 
467.1043 
C 21 H 26 FN 3 0 5 PS 
HRMS 482.1315 
(FAB) 482.1290 
C l9 H 21 C!N 3 0 4 PS 
50.28. 4.66, 9.26 
50.37, 4.57, 9.33 

C 20 H 23 CIN 3 O 4 PS 
51.34,4.95, 8.98 
51.07,4.88. 8.92 

C 20 H 23 CIN 3 O 5 PS 
49.64,4.79, 8.68 
49.79, 4.66, 8.78 

C ? ,H 25 CIN 3 0 5 PS 
HRMS 497.0941 
497.0932 

C 22 H 27 N 4 0 6 PS 
52.17, 5.37, 11.06 
52.52, 5.30, 11.10 

C 23 H 29 N 4 0 6 PS 
53.07, 5.62, 10.76 
53.22, 5.50, 10.74 

C 20 H 24 N 3 O 5 PS 

53.45. 5.38, 9.35 

53.46. 5.33, 9.38 

C2iH 2 6N 3 0sPS 
54.42.5/65,9.07 
54.54, 5.63,9.05 

C 21 H 26 N 3 0 6 PS 
52.60, 5.47, 8.76 
52.49. 5.35. 8.77 

C22H 28 N 3 0 6 PS 
53.54, 5.72. 8.51 
53.53, 5.64, 8.45 

C 19 H 22 N 3 0 5 PS 



52.41, 
52.35, 



5.09, 
5.04, 



9.65 
9.63 



C 20 H 24 N 3 O s PS 
HRMS 449.1174 
449.1185 
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n R 1 R 2 



gft£ PC) 



C. H. N 



60 



61 



62 



63 



64 



65 



66 



67 



68 



69 



70 



71 



72 



73 



74 



75 



76 



77 



78 



to 

to 

to 

to 
to 

to 

to 

to 

to 
to 

to 

to 
to 
to 
to 
to 



NH 



-OCH 2 - o H Et 

Ac 

NH -OCH 2 - 1 H El 

Ac 

NH "C^"" -OCH r o H Et 
SMe 

NH -OCH r 1 H Et 

SMe 

NH \^ o H Et 

OMe 

NH 1 h Et 

OMe 

NH -~C^"~ -OC(Me) 2 - 0 H Et 
CI 

-Q- -OC(Me) r 1 H Et 
CI 

0 H Et 

CI 

-Q- 



NH 



NH 



NH 



CI 



1 H Et 



NH -Q- -OCH 2 - 0 H Et 

N0 2 

NH -OCH r 1 H Et 

N0 2 
Ct 

NH "OCH 2 - O H Et 



CI 
CI 



NH 



NH 



-OCH 2 - 1 H Et 

CI 

-OCH r 0 H Et 



CI 



NH 



NH 



NH 



NH 



-OCH r 1 H Et 

CI 

-OCH r 0 H Et 

F 

~<Q- -OCH 2 - 1 H Et 
F 

~ 0 H Et 



157.5-159 

154- 155 

155- 157 

158-159 

1.76.5-177.0 
amorphous 

165.5-168.0 
amorphous 

174.5-182.5 



C 22 H 26 N 3 0 6 PS 
53.76. 5.33, 8.55 
53.58, 5.24, 8.47 

C 23 H 28 N 3 0 6 PS 
54.65, 5.58, 8.31 
54.70, 5.50, 8.14 

C 21 H 2G N 3 0 5 PS 2 
50.90, 5.29, 8.48 
50.90, 5.23, 8.50 

C 22 H 28 N 3 0 5 PS 2 
51.85, 5.54, 8.25 
51.64,5.39, 8.18 

C22 H 26NnOsPS 
55.57, 5.51 i 8.84 

55.60, 5.36. 8.76 

C 23 H ?8 N 3 0 5 PS 
HRMS 489.1487 
489.1518 

C 22 H 27 CIN 3 0 5 PS 

51.61, 5.32, 8.21 
51.88. 5.32, 8.19 

C 23 H 2 gCIN 3 0 5 PS 
HRMS . 525.1254 
525.1248 

C 21 H 23 CIN 3 0 4 PS 
52.56, 4.83, 8.76 
52.74, 5.03, 8.77 



C 22 H 25 CIN 3 0„ PS, 1 /5H 2 0 
amorphous 53.11,5.15, 8.45 
53.06, 5.03, 8.44 



214-217 



158.5-160.0 



amorphous 



amorphous 



amorphous 



114.0-115.5 



141-142 



amorphous 



159-160 



C 20 H 23 N 4 07PS 
48.58,4.69, 11.33 
48.82, 4.53, 1 1 .37 

C 21 H 25 N 4 0 7 PS 
49.60, 4.96, 11.02 
49.65,4.80, 11.00 

C 20 H 22 CI 2 N 3 O 5 PS 
HRMS 517.0395 
517.0383 

C 2 iH 25 CI 2 N 3 0 5 PS 
HRMS 532.0630 
(FAB) 532.0602 

C 20 H ?3 CIN 3 O 5 PS 
HRMS 483.0785 
483.0792 

C 2 iH 25 CIN 3 0 5 PS 
HRMS 497.0941 
497.0946 

CzoH^FNaOgPS 
51.39,4.96,8.99 
51.24,4.86,9.05 

C 21 H 2S FN 3 0 5 PS 
HRMS 481.1237 
481.1247 

C 21 H 22 N 3 0 5 PS 
54.90. 4.83. 9.15 
54.62, 4.78, 9.15 
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n R 1 R 2 



BjS (t) 



C. H. N 



79 


Or s l 


NH 




80 




NH 


xCr - 


81 




NH 


X£r - 


82 


«W 


NH 




83 


o 


NH 


- 

ii 


84 




NH 




85 




NH 




86 




NH 


&y - 


87 




NH 




88 




NH 




89 




NH 




90 




NH 


-Q- -OCH r 

N 


91 




NH 


— cy- -och 2 - 


92 


OCX 


NH 


CI 


93 




NH 


N^/ 
— < # T -CH 2 - 

s^ 


94 




NH 


-^jf -CH 2 - 


95 




NH 


— <• ¥ -CH 2 - 


96 




NH 


-C J -CH 2 - 



1 H Et 

0 H Et 

1 H Et 

0 H Et 

1 H Et 

0 H Et 

1 H Et 

0 H Et 

1 H Et 



— 0 -H El 



C 22 H 24 N 3 O s PS 
139-140 55.81, 5.11, 8.87 
55.81,5.11,8.87 

C 2 2H 26 N 3 0 5 PS 
120.5-122.0 55.57, 5.51, 8.84 
55.59, 5.43, 8.92 

C 2 3H 28 N 3 0 5 PS 
150-151 56.43,5.77,8.58 
56.49, 5.80, 8.57 

C 22 H 22 N 3 0 6 PS 
258.0-260.5 HRMS 487.0967 
487.0952 



222-224 
214.0-215.5 
213.5-215.0 
amorphous 

181-182 

171-173 

135-136 

145.0-147.5 
210.0(dec.) 

amorphous 
150-151 



C 23 H 24 N 3 0 6 PS 
55.09. 4.82, 8.38 
54.90, 4.73. 8.34 

C 22 H 22 N 3 0 6 PS 
54.21,4.55, 8.62 
53.97, 4.47, 8.65 

C 23 H 24 N 3 O e PS 
55.09, 4.82, 8.38 
54.87, 4.72, 8:34 

C 22 H 26 N 3 0 5 PS 
HRMS 475.1331 
475.1306 

C23H28N3O5PS, 1/5H 2 0 
56.02, 5.80, 8.52 
55.94, 5.74, 8.53 

C ?4 H 26 N 3 0 5 PS 
HRMS 499.1331 
499.1347 

C 25 H 28 N 3 0 5 PS 
HRMS 513.1487 
513.1474 

Ci 9 H 23 N 4 0 5 PS 
50.66, 5.15. 12.24 
50.78, 5.30, 12.43 

C2oH 25 N 4 O s PS 
51.72, 5.43,12.06 
51.97, 5.65, 11.85 

C 22 H 22 CIN 4 0 4 PS 
52.33, 4.39, 11.10 
52.62, 4.42, 10.94 

Ci 8 H 23 N 4 0 4 PS 2 
47.57, 5.10, 12.33 
47.30, 5.18, 11.99 

C 1Q H 23 N 4 0 4 PS 2 
MS 454 



C 19 H 25 N 4 0 4 PS ? 
48.71, 5.38, 11.96 
48.69, 5.21, 11.96 

124 5-125 5 C 20 H 2?N4O 4 PS 2 , 1/2H 2 0 

(THF-iProO) 48 ' 87 ' 5 ' 74 ' 1 1 40 
[ h 'Hr 2 U) 48.90,5.38,11.21 
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n 



R 1 R 2 



c » H % N 



97 



98 



99 



100 



101 



102 



103 



104 



105 



106 



107 



108 



109 



110 



111 



n^s^ 

Ctrl 



eg 

NEt 2 

OX 

NEt 2 
NEt 2 

OX 

Nl 



NEt 2 

v 

NH 



NH — CH 2 CH 2 0 

NH -OCH 2 - 0 

•NH -Q- -OCH,- 0 
OMe 

-Q- 

OM< 

NH — 0 
NH -<Q- 



NH -OCH 2 - 0 

OMe 



-CH 2 - o 
-CH 2 - 1 
-CH 2 - 2 



NH 



112 



113 



114 



O 

N Y NEt 2 
N 

/^N^NEU 




NH 



NH 



NH 



NH 



NH 



NH 



-o- ^ ' 

-OCH 2 - 0 

-®- * 0CH2 - 1 



OEI 



OEt 
OEt 



NH 



NH 



NH 



-©- 



-o- 



C0 2 Et Et 

C0 2 Et Et 

C0 2 Et Et 

PO(OEt) 2 Et 

PO(OEt) 2 Et 

H Et 

H Et 

H Et 

H Et 



H 



H 



H 



H 



H 



H 



H 



H 



H 



C 24 H 30 N 3 O 6 PS 
amorphous HRMS 519.1593 
519.1584 

CyHogNaOyPS 

amorphous HRMS 521.1386 
521.1348 

C 24 H 31 N 3 0 8 PS 
amorphous HRMS 552.1570 
552.1591 

C ?5 H 3S N 3 0 9 P 2 S 
amorphous HRMS 615.1569 
615.1595 

C 25 H 33 N 3 0 7 P 2 S 
amorphous HRMS 581.1514 
581.1494 

C 19 H 23 N 4 0 4 PS 
166-167 52.53, 5.34, 12.90 
52.43, 5.42, 12.78 

C 20 H 25 N 4 O 4 PS, H 2 0 
152.5-153.5 51.49, 5.83. 12.01 
51.25, 5.40, 11.80 

136.0-137 5 ,p2i H 27 N 40 4 PS 

C 2 4H 32 N 5 0 4 PS. 1/5H 2 0 
amorphous 55.31 , 6.27, 1 3.44 
55.10. 6.12, 13.36 



Et amorphous 



Et 



Et 



Et 



Et 



C 25 H 34 N 5 0 4 PS 
56.48, 6.45, 13.17 
56.12, 6.42, 12.90 

C 23 H 32 N 5 0 5 PS 
HRMS 521.1862 
521.1846 

C ?4 H 34 N 5 0 5 PS 
HRMS 535.2018 
535.2037 



260.5-263.0 (dec.fe^s^psPS 
(EtOH) 51.94, 5 01, 12.11 



236-238 
(EtOH) 



Et 161.5-162.5 



Et 



Et 



Et 



ifttttt 



51.95,4.98. 12.08 

C ? iH ?5 N 4 0 5 PS 
HRMS 477.1362 
477.1348 

C 24 H 32 N 5 0 4 PS 
55.69, 6.23, 13.53 
55.45. 6.14. 13.37 

C 2 5H;wN50 4 PS, 1/2H 2 0 
55.54,6.52, 12.95 
55.59,6.40, 12.94 



C 2? H 27 N 4 0 5 PS 
147.0-148.5 53.87, 5.55, 1 1 .42 
53.61, 5.50, 11.16 



C 2 3H 29 N 4 0 5 PS, 1/5H 2 0 
amorphous 54.36. 5.83, 1 1 03 
54.21. 5.77, 11.00 
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(fffeAStt) 


C. H. N 



115 



NH 



116 n'k,^ NH 
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122 



123 





Kill 

(MM 


_/=\_ 


CI 


NH 


o- 


ax 0 " 


NH 






NH 


-o- 




NH 


-o- 




NH 






NH 





I " N NH ^\ 0 



125l^JL N NH 



^N NEt 2 
126 kA^.N NH -Q- V^v. o 

^NEt, 
i T 



127 * NH 
,N Ph 

128 1*.JL,n NH -Q- 0 



129 



130 



Of' 

ax 

SI 



N NH 



SMe 
SMe 



H Et 

H Et 

H Et 

H Et 

H Et 

H B 

H Et 

H El 

H Et 

H Et 

H Et 

H Et 

H Et 

H Et 

H Et 

H Et 

H Et 



amorphous 



138-140 
(AcOEt) 



C 18 H 22 CIN 4 0 4 P 
50.89. 5.22, 13.19 

51.19.5.14, 12.91 

C 19 H 24 CIN 4 0 4 P 
52.00,5.51, 12.77 
51.74, 5.41, 12.69 

C 22 H 24 CIN 4 0 4 P, 4/5H ? 0 
54.01,5.27, 11.45 

54.08.5.15, 11.37 



121-123 
(AcOEt-iPr 2 0) 

208-210 
(AcOEt-iPr 2 0) 

173-174 
(AcOEt) 

137-138 
(AcOEt-iPr 2 0) 

165-168 
(AcOEt) 



198-200 



139.5-141.5 



164.5-166.5 



amorphous 



amorphous 



amorphous 



179-181 



amorphous 



C 23 H 26 CIN 4 0 4 P 
56.50, 5.36, 11.46 
56.47, 5.29, 11.31 

C 22 H 25 N 4 0 4 P 
57.89. 5.52, 12.27 
57.68, 5.41, 12.17 

C 19 H 24 N 3 0 4 P 
58,61,6.21, 10.79 
58.66, 6.22, 10.84 

C 20 H 26 N 3 O 4 P 

59.55. 6.49, 10.42 
59.82, 6.59, 10.48 

C 19 H 24 N 3 0 4 P 
HRMS 390.3990 
(FAB) 390.1544 

C 19 H 24 N 3 0 4 P 
HRMS 404.1739 
(FAB) 404.1767 

C 23 H 27 N 4 0 4 PS 
56.78.5.59, 11.52 
56.50, 5.56, 11.36 

C 24 H 2g N 4 0 4 PS 
57.59, 5.84, 11.19 
57.30, 5.74, 11.11 

C 2 6H34N 5 0 4 PS 
61.05, 6.70, 13.69 
60.89, 6.73, 13.52 

C 27 H 36 N 5 0 4 P 
61.70, 6.90, 13.32 

61.56. 7.08, 13.19 

C 28 H 29 N 4 0 4 P, 1/5H 2 0 
64.66,5.70, 10.77 
64.76, 5.68, 10.61 

C 29 H 31 N 4 0 4 P 
65.65, 5.89, 10.56 
65.54, 5.96, 10.43 

C 23 H 27 N 4 0 4 PS 
56.78. 5.59, 11.52 
56.97, 5.51, 10.50 

C 24 H ?9 N 4 0 4 PS. 1/2H 2 0 
56.57, 5.93, 11.00 
56.40, 5.80, 10.87 
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n R 1 R 2 



51* Ct) 



nrV 

132 ktA^N 
NEt 

Nl 

134 

Ol 

135 k^Af 



136 



137 



140 



14 



142 



143 



NEt 2 

NEt 2 

N 
OEt 

N 



OEt 



N^CI 




N 

H 



H 

139 ^A N - 

N — (T*N 
H A 'J 
N N 
H 

N N 



Me 



" s ca N ; 




146 



147 i:p 




148 «; 



NH 



NH -Q- ^\ 



NH 
NH 



NH 



NH 



-o- 



-o- ^ 

NH -Q- 

NH -Q- 

NH -Q- 

NH -Q- 



NH -Q- 
NH \^ 

NH -Q- 

NH -Q- 

NH -Q- 

NH -Q- 



NH -OCH,- 
OMe 



0 H Et 



1 H Et 



0 H Et 



1 H Et 



0 H 



1 H Et 

0 H Et 

1 H Et 

0 H Et 

1 H Et 

0 H Et 

1 H Et 

0 H Et 

1 H Et 

0 H El 

1 H Et 

0 H El 



172-173 
(AcOEt-iPr 2 0) 



amorphous 



amorphous 



Et 235.0(dec.) 



105-107 



243-244 
(AcOEt-iP 2 0) 

229-230 
(AcOEMP 2 0) 

185-187 
(AcOEt-iP 2 0) 



170-171 
(AcOEt-iP 2 0) 



195-196 
(AcOEt-iP 2 0) 

141-142 
(AcOEt-iP 2 0) 



191-192 



143-145 
(AcOEt-iPr 2 0) 

223-225 
(AcOEt) 

192-193 
(AcOEt) 



128-129 



C 26 H34N 5 0 4 P 
61.05. 6.70. 13.69 
60.92. 6.68. 13.70 

C 27 H 36 N 5 0 4 P. 1/2H 2 0 
60.66,6.98. 13.10 
60.74. 7.0O. 12.99 



C 24 H 29 N 4 0 5 P, 3/10H 2 O 
58.84. 6.09. 1 1 .44 
58.94,6.04.11.49 

C 2 5H 31 N 4 05P 
60.23. 6.27. 11.24 
59.98, 6.33, 11.20 

C 22 H 24 CIN 4 0 4 P 
55.64, 5.09, 11.80 
55.44, 5.02, 11.71 

C 23 H 26 CIN 4 0 4 P, H 2 0 
54.50, 5.57. 11.05 
54.20,5.41, 10.83 

C 21 H 26 N 4 0 4 P 
HRMS 429.1692 
(FAB) 429.1702 

C 22 H 27 N 4 0 4 P. 1/2H 2 0 
58.53,6.03. 12.41 
58.73. 6.07, 12.48 

C, 9 H 23 N 6 0 4 P, 6/5H 2 0 
50.49,5.66, 18.59 
50.86, 5.39, 18.28 

C 20 H 2 5N 6 O 4 P, H 2 0 
51.94,5.88,18.17 
51.73, 5.57, 17.81 



C 22 H 28 N 4 0 4 P 
HRMS 443.1848 
(FAB) 443.1877 

C 23 H 29 N 4 0 4 P 
60.52, 6.40, 12.27 
60.22, 6.38, 12.15 

C 23 H 26 N 3 0 4 P 

62.86, 5.96. 9.56 
62.78. 5.94, 9.54 

C 24 H 28 N 3 0 4 P 
63.57, 6.22, 9.27 
63.76, 6.23, 9.29 

C 23 H 26 N 3 0 4 P, 1/2H 2 0 
61.60, 6.07,9.37 
61.96,6.02,9.26 

C 24 H 28 N 3 0 4 P f 1/5H 2 0 
63.07, 6.26,9.19 
62.83.6.18.9.17 



C 23 H 28 N 3 0 6 P 



HRMS 



473.1716 
473.1718 
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n R 1 



r2 «jS CC) 



St»tt/»SBffl| 
C H. N 



149 



150 



151 



152 



153 



154 



155 



156 



157 



158 



159 



160 



161 



162 



163 



164 



165 



166 



N 



N 



0£ 



a; 



N 



N 



Si 



N 



NEt 2 

v 

N 



NEt 2 
OEt 



-OCH,- 0 H 



NH -OCH 2 - 1 H 

OMe 

ax~-% 

OCX * h -° ch 2- 1 h 

N Me 

NH -OCH 2 - 0 H 

CI 

NH "~C^"~ -OCH 2 - 1 h 
CI 

NH -OCH 2 - 0 H 

N0 2 

NH -OCH 2 - 1 H 

N N0 2 



OX - "Or. 



-OCH 2 - 0 CO,Et 



OMe 

NH — CH 2 CH 2 0 C0 2 Et 
NH 

-Q- 

-OCH 2 - o PO(OEt) 2 

OMe 



NH 



NH 



H 



H 




NH \\ -OCH 2 - o H 



NH OCH 2 - 1 



NH 



NH 



NH 



NH 



-O- ^ 0 



H 



H 



H 



H 



H 



Et 122.0-123.5 

Et 158.5-161.0 

Et amorphous 

Et 181-183 

Et amorphous 

Et 215.0-216.5 

Et 110-111 

Et amorphous 

Et amorphous 

Et amorphous 

Et amorphous 

Et amorphous 

Et amorphous 

Et amorphous 



_ 145-147 
Et (AcOEt) 



Et 



153.5-155.0 
(AcOEt-iPr 2 0) 



Co^HpoNaOeP 
HRMS 487.1872 
487.1862 

C 23 H 2a N 3 0 5 P 
60.39, 6.17,9.19 
60.47, 6.17,9.16 

C24H30N3O5P 
HRMS 471.1923 
471.1917 

C 22 H 25 CIN 3 0 5 P 
55.29, 5.27, 8.79 
55.05, 5.25, 8.78 

C23H 28 CIN 3 0 5 P 
HRMS 492.1455 
(FAB) 492.1461 

C22H25N4O7P 
54.10,5.16, 11.47 
54.07,5.13, 11.43 

C 23 H 27 N 4 07P 
54.98,5.42, 11.15 
54.98,5,35,11.17 

C 26 H 32 N 3 0 8 P 
HRMS 545.1927 
545.1946 

C 2 5H 32 N 3 06p 
HRMS 513.2029 
513.2017 

C 27 H 37 N 3 0 9 P 2 
HRMS 609.2005 
609.1990 

C 24 H 2B N 3 O s P 
HRMS 469.1767 
469.1773 

C2sH 30 N 3 O 5 P 
HRMS 483.1923 
483.1925 

C 26 H 28 N 3 0 5 P 
HRMS 493.1767 
493.1792 



CpyHsoNaOsP 
HRMS 507.1923 
507.1926 

C 17 H 22 N 3 0 4 PS 
51.64, 5.61, 10.63 
51.49, 5.50, 10.46 

C22H32N5O4P 
57.25, 6.99, 15.18 
57.14,6.95. 15.07 



Et ;Atf«g 



Et 



170-171 
(EtOH) 



C 23 H34N 5 0 4 P 
HRMS 4752348 
475.2346 

CgoH^OsP, 1/2H 2 0 
54.17, 6.36. 12.63 
54.32, 6.06. 12.77 
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R 1 



mm/mm* 



167 



168 



169 



170 



171 



N 



OEt 



or 



SMe 



V 1 



SMe 
MeS 



173 X 



N"^ 
N^t 



Me 



176 jf^N 



Me^NT^ 
Me 



177 



Me N 



178 ^N 

NEt 2 
Ph^N^ 

NEt 2 



179 



180 



181 



182 



pA N 
NEt, 

Ph-V N 

NEt 2 

F 3 C 



183 c 



F 3 C~N 



184 F 3 cV- 



NH — 

NH — 
NH 

NH -0- 

NH HQ- ^ 

NH — 

NH -Q- 

NH — 0— 

NH -Q- 

NH — <^>— x^s. 

NH -Q- 
NH — 



-Q- 

OM( 

-OCH,- 
OMe 

NH — ^ — 



NH -OCH 2 - 
OMe 

NH 



0 
1 



0 



H 



H 



H 



H 



H 



H 



H 



H 



H 



H 



H 



H 



Et amorphous 



Et 



185-186 



H Et amorphous 



Et 



El 



Et 



Et 



Et 



Et 



1 H Et 
0 ( C0 2 Et Et 
0 PO(OEt) 2 Et 



H 



Et 



166-167 



122-123 



185-186 
(AcOEt) 

137-138 
(AcOEt) 



270 

bt (AcOEHPr 2 0) 



182-183 
(AcOEt) 



152-153 
B (AcOEt-iP 2 0) 



75-77 
Et (AcOEt-iP 2 0) 



152.0-153.5 



Et amorphous 



Et 183.0-184.5 



170.5-171.5 



117.0-118.5 



amorphous 



172-173 
(AcOEt-iPr 2 0) 



C 21 H 29 N 4 0 5 P 
HRMS 448.1876 
448.4832 

Ci 8 H 23 N 4 0 4 P 
55.38, 5.94, 14.35 
55.20, 5.87, 14.08 

C 19 H 25 N 4 0 4 P. 4/5H 2 0 
54.49. 6.40. 13.38 
54.47, 6.28, 13.21 

C 19 H 25 N 4 0 4 PS 

52.29, 5.77, 12.84 

52.30, 5.68. 12.79 

C ?0 H 27 N 4 0 4 PS 
HRMS 450.1489 
450.1492 

Ci 9 H 25 N 4 0 4 PS 
52.29.5.77, 12.84 
52.08, 5.70. 12.81 

C 20 H 27 N 4 O 4 PS 
53.32, 6.04, 12.44 
53.32, 5.94, 12.41 

C 18 H 22 CIN 4 0 4 P 
50.89, 5.22, 13.19 
50.49, 5.08, 13.10 

C 19 H 24 CIN 4 0 4 P 
52.00, 5.51, 12.77 
52.05, 5.44, 12.66 

C 20 H 27 N 4 O 4 P 
57.41.6.50, 13.39 
57.29.643. 13.11 

C 21 H 29 N 4 0 4 P. H 2 0 
55.99, 6.94. 12.44 
55.92, 6.78. 12.37 

C28H 36 N 5 0 4 P 
62.56, 6.75, 13.03 
62.47, 6.70, 13.05 

C 29 H 38 N 5 0 4 P 
HRMS 551.2661 
551.2667 

C 2ft H 36 N 5 0 4 P 
62.56,6.75, 13.03 
62.83. 6.78, 13.10 

C 29 H 38 N 5 0 4 P, 1/2H ? 0 
62.13, 7.01, 12.49 
62.15, 6.93. 12.50 

C 22 H 2fl F 3 N 4 0 8 P 
46.81, 5.00, 9.93 
46.88. 4.85. 9.99 

C;> 3 H 33 F 3 N 4 0 9 P 2 
HRMS 628.1675 
628.1661 

C 19 H 22 F 3 N d 0 4 P 
49.79. 4.84. 12.22 
49.71. 4.77, 12.13 
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n R i R 2 B£ (t) 

mmassm 



StSfiE/HijWfit 
C. H. N 



185 Jfj? 
F 3 C N"^ 

186 jfN 

™ .jOL 



188 



190 



192 



196 



197 



198 



199 



200 



FnC N 



189 F 3 C j C^ 



202 



F 3 C 



F 3 C 
F 3 C~N 



193 __JLA. 



194 F 3 cV>- 
F 3 C^N^ 



Or 



Ph 



NH -Q- ! H 

-OCHo- 



NH 



Me 



0 H 



-Q- 



NH \=<^ -OCH 2 - 1 H 
Me 



NH \=J -OCH 2 - 0 H 
NO, 



NH V=^ -OCH 2 - 1 h 
N0 2 

NH " 0CH2 " ° H 

NH f\ -OCH 2 - ! H 




NH -OCH 2 - 0 H 

OMe 

NH ~~C^~~ -OCH 2 - 1 H 
OMe 

NH 

~Q- 

-OCH,- 0 H 

CI 

NH -Q- -OCH 2 - 1 H 

CI 



Et 135-136 

Et 145-146 

Et amorphous 

Et 148.0-150.5 

Et 152-153 

Et amorphous 

Et amorphous 

C( 137-139 

tl (AcOEt-iPr 2 0) 

c , 117-118 

b * (AcOEHPr 2 0) 

Et 146-147 

103.0-104.5 

tl (AcOEMPr 2 0) 



NH 



NH 



NH 



r~^y~ O H Et 186-187 

— 1 H Et amorphous 



-O- ^ 



1 H 



CONH -Q- o H 



CONH — v^-s 1 H 

Ph 



201 jfT 



XT 



CI^N 



CONH — 
CONH — ^T^— 



0 H 



1 H 



178-180 
tT (AcOEt-iPr 2 0) 

p.. 202-203 
tl (AcOEt-iPr 2 0) 

199-201 
Et (AcOEt) 

c# 201-202 
tl (EtOH) 

P# 190-191 
bt (EtOH) 



C20HMF3N4O4P 
50.85, 5.12, 11.86 
50.74, 4.97, 11.83 

C t9 H 24 F 3 N 4 0 5 P 
47.90, 5.08, 11.76 

48.07, 5.01, 11.68 

C 20 H 26 F 3 N 4 O 5 P 
HRMS 490.1593 
490.1595 

Ci8H 21 F 3 N 5 0 7 P 
42.61,4.17. 13.80 
42.68.4.01, 13.89 

C 19 H 23 F 3 N 5 0 7 P 
43.77, 4.45. 13.43 
43.89, 4.41, 13.32 

C 22 H 24 F 3 N 4 0 5 P 
HRMS 512.1436 
512.1435 

C 23 H 26 F 3 N 4 0 5 P 
HRMS 526.1593 
526.1603 

Ci 9 H 24 F 3 N 4 0 6 P 
46.25,4.91, 11.38 
46.22,4.79, 11.46 

C 20 H 26 F 3 N 4 O 6 P 
47.43, 5.17, 11.06 
47.55, 5.07, 11.08 

Ci8H 21 CIF 3 N 4 0 5 P 
43.52.4.26, 11.28 
43.40,4.13, 11.25 

C 19 H 23 CIF 3 N 4 05P 
44.67, 4.54, 10.97 
44.51,4.40. 11.01 
C 20 H 27 N 4 O 5 P 
55.29, 6.26. 12.90 

55.08. 6.26. 12.76 

C 2 iH29N 4 0 5 P 
HRMS 448.1876 
448.1895 



C 2 4H 34 N 5 0 4 P 
59.13, 7.03, 14.37 
59.10. 7.05, 14.49 



C 29 H 29 C!N 3 0 5 P 
61.54,5.16, 7.42 
61.64,5.20, 7.25 

C 30 H 31 CIN 3 0 5 P 
62.12,5.39,7.24 
61.90, 5.33,7.21 

C 20 H 23 CIN 3 0 5 P 
53.16. 5.13, 9.30 
53.30, 5.13, 9.29 

C 2 iH 25 CIN 3 0 5 P 
54.14. 5.41, 9.02 
54.23. 5.36. 8.97 
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mm 2 o 3 

[4 - (4-MJ7Jl/tD^f;i/^iJ^>-2-^i/) T * S 



nMffl 1 8 2 (Dfc&® (50mg) £ x * y - ;u (i m |) N 1 N - zfc 

$Hb^ m; ^7 AtM^M (o.i3mi) OrM^ucflnx., iiatTi^Kis 
^fKJSbfc, i^l^iESii, l^Ci^^xf ji/ii-f V7D 

(29mg) Silfe^Htllt. 
HRMS : C 20 H 25 F 3 N 4 O 8 PfcUT 
ft^li : 537.1362 ^fljfii : 537.1338 

mmm 204 

(4' -y^i/yt^^b) 7^;^^>*x^>ii;xf ji/ 



* >; )]/) mm. 



H 





O 



WO 00/15645 



PCT/JP99/04913 



34 

mmm i tmrniz^^^^^^^^n^mmt Lt»&. 141- 

142°C (AcOEt)o 
7C-^^#fffil (%) : C M H 2l N 2 0 4 PHT 

C H N 

st^ii : 53.84 6.78 8.97 
^flfit : 53.87 6.76 8.93 



2 0 5 

N0 2 
ifH H 

PO(OEt) 2 

O 

£%0!l 1 fcft«£Ejfc3tf Bft&fefafi»jfcfc Ullfco m& 176- 
177°C (AcOEt)o 

Tcf^f/ffii (%) :C,„H in N 2 O fi Pi:UT 





c 


H 


N 




: 49.13 


5.60 


8.18 




: 49.00 


5.62 


8.05 



mmm 2 0 6 

[4* - (2-^>^^7i-jl/tUy>-4-^y) T ? 
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^N^SOMe 

1 X- 



,PO(OEt) 2 



1 7 2^«| (0.44g) £DMF (5ml) -JSHb^b> 
(30ml) ©«B«t»«L, O-C'tTtttflsT, 3 0 # I* T ;< * * D 

pasjssa (o.i9 g ) *a n *.fc. sifi-T?3-^m%^^ % ejs&«k:«i 

»«£ VUb*7l,> : x*y-;u= 10:1) fc.T»«U @ fttl 
(0.39g) S«»fiM«i:ttff)!i. 
HRMS (FAB) : C , 0 H 2 „ N „ 0 6 P S t b X 
frf-Hil : 453.1362 : 453.1367 



Hf/tSffi] 2 0 7 ~ 2 1 0 

nrnme 2, 6 3, 1 7 3 N 

3 (C^-r^b^-^S:^^ Ufco 



'Mm 2 0 6 fcPHatCfTV 



Z , n R 1 R 



2 H£ <t) 
(BtSAiStX) 



5E«W*rffl 

C, H. N 



207 


MeOS^N^ 


^ NH 


-O- 


208 




NH 


-Q- . 

SOMe 

<t ■ 

S0 2 Me 


209 




NH 


210 




NH 


-Q- ■ 

SO z Me 



1 H Et ;A#4*I 

OCH 2 - 0 H Et 114-117 

OCH 2 - 0 H Et 161-163 

OCH 2 - 1 H Et 188-191 



C 20 H 28 N 4 O s PS 
HRMS 467.1518 
(FAB) 467.1542 

C2iH 26 N 3 0 6 PS 2 
49.31.5.12,8.21 
49.02. 4.97. 8.22 

C^H^NaOyPSa 
HRMS 528.1028 
(FAB) 528.1048 

C 22 H 2 oN 3 0 7 PS 2 
HRMS 542.1185 
542.1158 
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thjfii*rtft anas £U937 wis (h b#M*ffl«) 

t MW##URS*KH«f«3ftl|DIIia (HUVEC) HM>^-n 

-r * > - i ( i l - i ) -eutts: MaucAM-h vc 

AM— K ELAM-1 ^ © |g « (D # i$zg $ ft § 0 2 
4 BSH&'Tffci:, iCI CAM- 1, V CAM - 1 (DftMtflKisb % ft 
£ (J. Immunol., 144, 2558 (1990), ibid., 149, 698 (1992)) G I L - 1 

X- 2 irnmm tfcHuvE c&m^xmm&mvMt&ft o ztx, 

ICAM-K V C AM- 1 &^Ufc»»fiJfofcttlftT? 2 <V 

tC N K*fe*b&^©iSpnB#ail£, I L - lT*HUVEC£:$iJi8(1"&BTf 
HUVECi:U9 3.7i:©8f«fi:l:»mci:l:iD, KM 

JiSjW^^ofBajPftiJ ic £ £ & <dt- & £ Mr- £ 6 0 

2 0%*S/fl&JIE]flLfli;Rtf 1 On'g/mlJfllSrtJj[|fflflaJtJiH^(E 
CGF) ^r^tfM 1 9 9tgt1ii («*ffl) t#»bfeHUVEC*, 
9 65tD7-y>3-F7b-l> {C2xl0 /, /^x;u-f 
oflHIU 3 7°C, 5 % C 0 a TT?J&* Ltzo ft 2 4 
^7 S/fl&JfcJflLfllStf E CGF*$$ft^Ml 9 9 tgttlt (ffi&ffl ) If, 

L - 1 /?) ^1 0U/ml^tr^|fflMl 9 9 JSflfef 2 4B#RgiS* 
Ufco U 9 3 7 iflSv?It (lxl OVml) lmUf: 

D tc- 1 mM BCECF-AMi&ftfc (ffiftttfcxfc) $10/ilf 
ofln*. *^Tt* 1 P#fyW y*3.^- h Lt gfttlH$ L/to Sift*! 
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I$U 9 3 7 flM&&, ■; >tt«ffi£3Ifttt7jc (PBS ( - ) ) T« 2 0 
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